3T?ZIW

T @W (Matrices))

#*The essence of mathematics lies in its freedom — CANTOR <

3.1 Q{hih‘r (Introduction)
o & fafay et § gy o WM K1 STEvdshdl Ul B MgE, TOW <k
Gafifuss wfememet @Al § 9 wh 21 o= Weft-ad fafisl w1 ga § = i
T TR HTE BT HIHT X T A FL a1 2| sk FHiwn o R H e
& foru wfera qen wa fafedl W #37 o gae o IROTHEET S hi HehedH
1 faehTd g3M| Mol i sheet ash THIhIN o Fahm & ol 61 Yehe L b
fore &t & wam o < 7, 21fag eiregel ot SUAfT 38 vE o e afuss 7)1 oo
Gohad ql GiRarstl w1 YAN AfeEd el oh U SeieRieR weRiie Uil
(Electronic Spreadsheet Programmes) o foman Sran % ISEED ‘;I'QT'T, ST A0 g
foam & fafe= &5 o e 2, 9, o5ie (Budgeting), foshd wfgded (Sales
Projection), ©ITd 3Tkt (Cost Estimation), forel v o aftomai <1 faverso TSI
zqor Afale e wifeen HWT@ ECECIECE (Magnification), E['ﬁ'*l (Rotation) de
WWWW(Reﬂection)ﬁwmﬁﬁﬁ'ﬂ@@ﬁ“@ﬁﬁmww
2 3113’1{\@ H1 gAT T‘@ﬁf@lﬁ (Cryptography) ® <t gia g1 39 Tfordg
TEF H AN T Fad faue # @ F wmeh 9% a2, fug s wEn
STARTRT, Srefomen, ey AR qon sfElfieh geiem o of femen S 2

9 TA™ H TR q1 SR SsrTor (Matrix algebra) oh STHRYA fagral &
e BT, BH SR TR

3.2 g (Matrix)

M AT foF g9 Te Go1 Ao A IEd @ o [T o U 15 gk ?1 3 'h
[15] %9 , 30 T o T =I5 9 Gahd €, & [ | R feaf@a g aen & g
gfeasrTstl 1 G 21 31 A% g6 I e e € T e & U 15 giEeRid qen 6
Fom €, 9 39 TH [15 6] YR W, TH GHFA % T I H Ghd € foh [ | IR
1 vy gfafte T o g i giasist s e, sefe fgda gfafte aen o o wemi
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w1 Fe < §1 3T W oAifore fR W e qen 39ek ] fas wifsEn den fara o
oG 1 gReiet den sl i fEfafEd gee i o S wRd €

T[T o I 15 RESEAE | 6 Fed &,
wifsE & I 10 gfedehTd qe 2 %o €,
e o 13 eI 5% €,
19 39 B9 ORI &9 § frefafiad YR 9 suafid w1 9d o
gftent A
T 15 6
hifSTEn 10 2
ESEEEs] 13 5
=9 frefafed &1 § = w9 7
15 6 |« "o afem
10 2 |« &g d9fw
13 5 |+ dd ufe
t t
TR T T
F1era
e wifsEr T
EIESED] 15 10 13
FHem 6 2 5
9 frefafed €1 9 =9 w96 1
15 10 13 | «— ueett dfs
6 2 5 | «— g&d dfw
t t t

TEel WH  qE0 WY 90 WE
YEell YT 1 oFerEel § YU WY I gfareedl sAl: HT, Hifsn qen faee o
TG GRS H HE Y FHA ¢ IR fgda W w1 wfaftest wmaer: qen, wifsan aen
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o & U werd w1 T YHe FI ¢l TH UER, TEH TER kT Hawen § o
oferd et wfefteal saer: e, wifsEn qen faeE o 9 qRaentsti i @ Yehe et
&\ Tt dferm =t wfafteal shwer: T, wifsen qen faee & a" wHeml %1 SE e
Tl €| STH TR h1 HeIEl A1 YT i 3T Fhed &1 A= &9 4 eH 378
=1 frefafaa weR 9 qifid w3 2:
TN | SR WS A1 el o1 Ueh SAFAhR - | g SEAe A1 el
1 A8 o Fd el Hrareal wed g

€ 1 TH TUST IUTATe & oS (Capital) 38R gRI =75k Hid &1 el o Fo
3T FefetEd €:

. 1
A=l 0 5|, B=[35 -1 2 B
5 COSX sinx+2 tanx
36 NEE #

ST 3N H difas T e+ ufeEl (Rows) R S W@ e ok

T4 (Columns) HewTd &1 36 TR AH 3 dferai 9o 2 &9 € iR B o 3 dfersal qen
3 WY Wefeh C o 2 dfeal den 3 Wy B
3.2.1 g & FHIfE (Order of a matrix)
m G T p Wl arel fohE ST Sl m x n Fife (order) 1 T AT had
mxn 3T FEd & | 3T STE o STHH IR0 & "3 H A, Th 3 x 2 37,
BT 3 x3 3eHE T C, Th 2 x 3 3He &1 TH WA & fh A H 3x2=63100d &
3R B CH Hu: 9 TN 6 3Fdd T

A, fRE m x n 3e 1 Trefeiaa SEmesR ha- T g 8:

a 2 am3". an"" amn

ml m.

AU A=[a] ,1<i<m, 1<j<n<@l i, je N

ijim x n’
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0 YR i UK % SR a, a,. 4. a, F, TEE & W F S a, a,,
Ayjsees A, %I

HE: a, ot Wi SR & w9 H SR AT ST B €1 T 36 A H (i, )
e i e Tohd 1 TRE m x n 3TYE | rE@El w1 G mn B R

o T < st
1. &9 Tl m x n e & TR BT Jhe hTA o o, Wohd A=[q,], BT TN
Eaul
2. €9 %had TH MRl R faeR w7, ek fegd ardfas ged € sterdn
IR Al i T FT el e &
TH U 99ad o foRell fog (x, y) 1 T TR (WY A¥@T °fekd) §RT Yehe T

Hohd ®, S° [ﬂ (3@ [x, y))H, 33RO, f§3 P(0, 1), =g &9 o P=m el
[0 1] R ehe fepan ST Gehal 21

e ST for 59 TR &0 et o5 ek eepfd o ol 1 T o1ege & &9
¥ for@ wehd 71 S0 & fort Tk wgds ABCD R fg=R ifs, foees wid s
A (1,0), B (3,2),C(1,3),d D (-1,2)

319, 9qds ABCD 2T &9 H frefafed vr § fefud ke 51w @

AB CD Al O
1 3 1-1 B|3 2

X= = Y =
02 3 2f,, cl1 3
Dl-1 2

37d: STl 1 JanT fonel Traa | feerd SAfhdia sfepfaal o wisl &l fefud &
o foru feran ST Hehal 2
3T 1 BH P I W =R H|

SaTetor 1 919 fagal 1, 1 den 1§ gev den dfeen wifal 9 gefua f=fafed g
R o= wifse:
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qew kit wfge et
I 30 25
I 25 31
I 27 26

ST G Bl Tk 3 x 2 38 H Fefua sifem) diedt dfed o s o areft
yfafee o1 ghe w82

Tl USd Gl I 3 x 2 AR % &9 H Frefeafad yer o frefud s g 2

30 25
A=|25 31
27 26

drd fer oI T w9 1 gfafe Bad-11 sREr o afgen Eiwdst & e
he HI 2

SaTetur 2 A Tt oere ® 8 otaga €, di SUh! ud wifeAl o & Tehdr €72

T e [ € T, K forelt ooe 1 I mxn @ @ S mn 999 B €1 Saud
8 STagEl ol fohddl 38 o |l T9a Hifeadl Id L o I g0 Wik GeAsd o
37 [eft T Tl B FG R SR OEES 8 7
ar: weft w9a i g (1, 8), (8, 1), (4, 2), (2,4) T

3TIUE UG HIfear 1x 8, 8 x1,4x2,2x47%I

SEEIUT3 THh T 3 x 2 g &1 W@l hitoe, Swen s/e@a al.jzéli—3j|§1'{l
TS B

a; dyp
T T 3 x 2 e, THMA: TH THR Bl B: A{a21 a22]
Y

L. ..
SIER aij=5|l—3]|,i=1,2,362ﬂj=1,2

1 1 5
ay =2 11-3.11=1 @ =11-321=>
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1 1 1

@y ==12=3.11=— ay =-12-321=2
1 1

a5 =513=3.11=0 a32=5|3—3.2|=%
P2
;2

aq: e S A=| S 2 2l

0o 3
2

33 3—113&@ & UhT (Types of Matrices)
39 =% H g9 fafe= whR & ool &t uitast S|
() wWT g (Column matrix)
TS IR, W Mg FHEA ¢, A IHH hadl Tk &N &l 2| I &

0
NE]
faw A —| 1 |, 4x 1 ife %1 TH W9 A48 B 9% &9 W, A=|[a,]

i mx1 -Qa;
1/2

m x 1 e o1 WA e 2|
(i) ufe 3MFE (Row matrix)

Tk e, T e FHeaAdl €, AE STH hadl Uk Ufed et 2l

W%WB:[—% J5 2 3} , Ix4 Hife &1 T Ul Tee B1=ATH

1x4

®H B=[b],,, Th | xnFil F o A=E €

Ixn

(ii1) Tt 3TFE (Square matrix)
T Aege T feral i Sen Wl %l Ge o GHH edl €, T J7 ST
HEAM | 3T: Th m x n e, 1 e Hea™l 8, ARG m=n IR SH HifE
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“n’ 1 T TR Fed I WM F Tw A== 32 1 |uw 3 HfE w1

Ao W

AR ¢ TR T HA=[a],  Th mFle H w AR 2

| fewmit| af A = (o) TF o Ffe o w omege ¥, A s (wfafen)
a,,d,, ....a H STEE A faH0l o sfoFa wed &

1° =22’ °*

1 -3 1
ad: afe A=[2 4 —1|2d A & fawol & ofd 1, 4, 6 B
35 6

@iv) Taerut 3TgE (Diagonal matrix)
T 1 AP B=(b,], Fl o7 wewm €, Ak famwot % sifafem e

mxm

=1 Ft T A BF € 9, Th o B=(b,], ol oo weem
2, A b, =0, i
- -11 0 0
WﬁA:[aﬂ,B:[O 2},C: 0 2 O, sH: whife 1,2 13 %
0 03

et aregE €
(v) TfI3T M (Scalar matrix)
s ot segR, YT SegE weendl €, A THeh faRvl o teEe wHH B
2, i, Tk = SeE B=(b,), AW AR Feaw €, A
b,=0, W& i#j
b,=k 9 i=j & kHE TR L
IR,
V3

0
0
A: = =
31, B [0 _J, c=|o0o 3
0 0

0
0 | SHR:

NG
Ffe 1, 2 T 3 o 3MfEw Mg €l
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(vi) dqHeh AR (Identity matrix)
T ot e, foaeh fashol o @eft stemd | B € den 99 o= geft ereEe
R €, T ¢ FEAM €| T IR W, M A A=[a], T TEHH
oAt =y
3:"a‘{g%’qﬁ{a"'_{o RICEN

T, nHife & Toame 38 i | g el i 21 9 e § Hife T g
2, T4 38 B9 ool [ ¥ Tohe Hd 2

1 00
010
0 01

10
Wéﬁa@[l],{o J, ]W:Hﬁﬁlﬂﬁ%?ﬁﬁﬂ?ﬂ%%%l

o ST 6 A k=181 1, T S1fw ey, T SR BT ©, WY UE
T e Tl U A STeE Bl €|
(vii) I ATFE (Zero matrix)

TF SR, YA e AU Raa 37gF Heeldl €, A% 360k |+l 3w
Gk

0 0/’lo 0 0
O g =it W B 37! whifeal, Ge g o el 8

3.3.1 317@\3} @1 garar (Equality of matrices)

eI [0],[0 OHO 0 0},[0,0]%1‘14??@341%%1%“%3“&{6’@

TR 2 AR A= [a,] T B = [b] WA FEAW €, A
() o 99 HIfeA & B 8, qe

(i) A IF 999, B o A 36T oF GHM o, AU ;i qe0 joh 9t 9+ o
f?f'{aij=bij%)f
2 3 2 3 . [3 2 2 3
bt PN e P b A T M
qge & T TdETTR ®9 ¥, AR I ST AT B WHNM €, @ ¥9 W
A =B fa@d 2
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-1.5 0

Xy
A |z al|=|2 J6 |, @ x=-15,y=0,z=2,a=J6.b=3,c=2
b ¢ 3 2
x+3 z4+4 2y-7 0 6 3y-2
saETur4ag| -6 a-1 0 |[=|-6 -3 2c+2

b-3 =21 0 2b+4 =21 0
Kkl a, b, c, x,ydd z%h 9H I Hifa|

o1 dfth IS T8 99 §, ST ek Gd steEd oft GHM e Ed stedl i
oM 1 W g Frefafaad afom g g 2:

x+3=0, z+4=06, 2y-T7=3y-2
a—1=-3, 0=2c+2 bh-3=2b+4,
TR WA W e uw =i 2 T

a=-2,b=-T,c=-1,x=-3,y=-5,z=2

2a+b a-26] [4 -3
SRS AR S ger3a |11 24

el <1 STl I UM i IR §RI, TG STl i THM WWH W W Y gl
2 fm

}%ﬁﬁa,b,c,ﬁ% dF O G Hifer

2a+b=4 Sc—d=11
a-2h=-3 de +3d =24
T RN S WA FH Wa=1,b=2, c=3dUd =49 Bl 2

| worereht 3.1 |

2 5 19 7
1. T8 A=|35 -2 % 12 |, foru 9@ s
Bo1o-5 17

(i) STE 1 Hife (i) 3Tl &t &

(i) 9IS a,,, a,, d,,, a,,, A,,

13> 7217 733
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2. AR fordlt T W 24 o19@d € d1 SUHT T Hifedl 71 72 A% 9 13 19
g @ wifedr @ g2

3. A fordht oregg ® 18 o19Fa © 1 STl Hd wifedt Fa1 72 AfE 39 5 g
gl o o ghm?

4. TF 2x 2R A=[a| F T FHiQ fowes oep@ frafafad wR @ ved @

: i+ )’ ) i (i+2))
1) a; :T (i1) aj z; (iii) a; :T

5. Wk 3 x4 e HI T ity 5@ erg@e fefaiad R § W e &
() aU=%|—3i+j| (i) a;=2i—j

6. Trfafea Tl § x, y d91 z oF AM 1A HifoC:

X+y+z
_43=yZ L Xty 20 |6 2| iz =
Oy 5|71 5] W s w75 s
a—-b 2a+c
2a-b 3c+d
8. A=[q], T T T=E ¢ AR

(A) m<n (B) m>n (C) m=n (D) 38 ¥ & Tl
9. xdqMy s yea ford wEl & faw sl & Frefafed g gam €2

3x+7 5 0 y-2
y+1 2-3x|’|8 4

-1 5
:[0 }ﬁa,b,cﬁmdéﬁﬂﬁﬁﬁaﬁml

7. wﬂw[ 13

(A) x=— . y=7 (B) @ T G & ©
-2 -1 -2
© y=7, =7 (D) =3 VES
10. 3 x3 I o UQ el w1 hed fohat en grit Tkl weer wfafte 0 a1 22
(A) 27 (B) 18 (©) 81 (D) 512

34 3413{@ W GfsRATd (Operations on Matrices)
TH 1% | e STeel W o Tihaist i J&d i1 S8 eegel & an, fhdt oo
1 Teh 3R © T[OM, STHEI 1 Adeheld qeil TO:
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34.1 anw;ﬁ & AT (Addition of matrices)

M ST foh ®ifae 1 TM A 901 ®F B W & el €1 e el | eigeh
qe AEfRaAl oF fau, @ o S, 91 fa=-fa= gog o, e 1, 2 991 3 o 99d
%) T A T T A S wen 9 R e gw fef

A T T B W et
gk A feRar ek ASiRAl
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M e T FIfa 9ois qoa o | a1 diel ©d o S[dl 1 el & Sl
el &1 316 Pl ST TH THR B:
Ted a7 | : Al o faT (80 + 90), @efwal o faT (60 + 50)

Ted o 2 : ASHI ok AT (75 + 70), WEfRaAl o6 AW (65 + 55)
ed a7 3 : ASHi oh T (90 + 75), AEfRaA o T (85 + 75)

80+ 90 60+50
A8 & &9 W 30 TH YohR Y L Thd © | 75470 65455
90+75 85+75

IE 1 SR, STYH T AT o1 ANTHS 8| &H 2@ € Toh <1 el 1 FnThe,
TS STl o G 1ol ki Sied W U B ol SeTE eidl €1 s9eh ifafi, A
o o <Ml eTeEl 1 99H Sife @1 g =rfeu

a, a a (b, b, b
SHW,ZI'&(A=[ 11 G 13}@2)(33113{5'%694TB= 1 O 13}1135
1Dy by by

Qy;  dy Ay

ay +by ap+b, a;+by

BN IR e B

m2x3w%,ﬁmA+B=[

Ay +by ay t+by  ay+ b23_

Wwﬁ,nﬁaﬁqf—%A=[aU]HWB=[bU]a‘rwaﬁ1%,mxna1éa:na{z:
T AT B SRl AR, ST C = [c,], . 5 IR g 8, St
c,=a,+b, TN jFH FA WA A F PR A
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SETET 6 A:{ . = 1| ® @A+ B I@ HifT

NG II}HWB—F J5 01
2 3

Tl FifeR AT B HIH HIf 2 x 3 91 3Te €, SAfeTq Aden B &1 InT gRenfoa
2, 3N

r+ﬁ 1445 1—1] r+ﬁ 145 0
A+B= =

2-2 343 04 0 6 %]?;’WW%W%I

1. B9 39 o9 W 9o 33 € fF A A9 B @AM i o oegg € i

A+ B it =&Y 21 Sereomed A:E (3)},13:[1 (2) ﬂ,?ﬁMBtrﬁwﬁqa

T R
2. B9 3@A T R TRl 1 AW, THE wife O SRl o wq=ad o fgeme
oo 1 Tk ISR 2

3.4.2 TH 3MTE &I Tk 39T & U (Multiplication of a matrix by a scalar)
37 T ST fom wifem 4 A W feord et o @eft go ot o Seae i S TET Y

fean & (Fed 3.4.1)
A R ford et § S 1 e = {u orege o femed T 2

1 80 60
21 75 65
31 90 & |

A R foom %) o saafed T (asch gf) gem frefafad geR R
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112%x80 2x60
2{2x75 2><65]
312x90 2x85
160 120
sﬁaﬂa{gwﬁ[lso ISOIW@WWW%IWiﬁﬁ%W%
180 170

T A TS IS ok FAF I i 2 T oM HH W I el 2
=9k &9 H B4, fohdlt sTege o T aifee | uA i, Frefafed R 9 aitfia
F S ARG A=[a] ek e € AU k' Toh AR B Al kA Toh Tl 3178 ¢ T

it mxn

A T 3T R AR kW O Hich g oA S 2

T wR ", kA=kla], , =lk(a)],,, AHCLAH G, ) o=, i |
% & H9d WA % fAU, ka, B €

3 1 1.5
SR ok faw, At A=|5 7 -3| &4
2 0 5

3 1 15 9 3 45
3A=3|5 7 =3|=[3/5 21 -9
20 5 6 0 15

3T T RUT 3TTgg (Negative of a matrix) fF&l T8 A 1 R 38 —A
Y freftd e 81 89 —AHl —A = (~ 1) A §RI TR hed 2

3 1
-5 x

3 1 -3 -1
_A_(_I)A:(_l)[—S x}:[S —x}

3Tl &1 AW (Difference of matrices) 3% A = [a,], = B = [b,] A wHife
mxn @ q T € T TR FAR A-B, TF A=E D =[d,] 5l i 7N j o T

Wﬁ,m?ﬁﬁqﬁsA{ },aﬁ-AﬁmﬁF@awﬁW%ﬁm%
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A % T d,=a, - b, 7, ER IRAMG O E TR WR H, D=A-B=A+(-1)B,
31ATq 3T A TAN ST — B 1 AR

1 23 3 -1
mm7aﬁA=[2 3 JWB [1 0 2}%@[% B I s

T W UM ©
[1 2 3} [3 -1 3}
2A-B=2 —
2 31 -1 0 2
{2 4 6} {—3 1 —3}
- +
4 6 2 1 0 =2
2-3 4+1 6-3] [-1 5 3
“l4+1 640 2-2| |5 6 0
3.4.3 MRl @ TNT & TUTEH  (Properties of matrix addition)
wa@awhaﬁﬂﬁwﬁtr%fﬁaawﬂﬁ(ﬁW)aﬁww%z
(i) whA-fatma Em (Commutative Law) I A = = [b,] T wHife
mxn, qA AT €, @ A+ B =B+ AT
3 A+B=[ij]+[bij]=[aij+bij]
=[b,+a,] | (EEmst w1 A wa-fatea )
=([b +[a D=B+A

(i) wrged frEm (Assocnatlve Law) 991 &ifc m x n a1 Tl off T el
A=[a].B=[b].C=[c]% fT (A+B)+C=A+(B+C)
@ (A+B)+C=(lg] + b)) +[c,]
= [a,-,- + b,-,-] + [C,-,-] = [(a,.j + b,-,-) + c,.j]
=la, + (b, + ¢)] (F ?)
=la ]+ [, +c)l=[a]+(b]+[c;)=A+(B+C)
(i) =T F qE@Heh AT 3TRA (Existence of additive identity) A <fifsry fo
A=[a,|TF mxn 3= € AROTH mx n A T €, T A+0 = 0+A=A
B BT WS W, SR % AT WREA F TEHE Y SE O B

(iv) o R ;rﬁwhw T 3T (The existence of additive inverse) A o
o A= Teh I8 €, Ol Ueh 311 38 —A=[-qa| 39 YK &1

ljmxn ljmxn
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& A+ (—A)=(—A) +A=0, 3qUd T — A, 3THE A & AN o HAAd
Tidcim STTeE S1erel RO e T

3.4.4 Uw 3MTsgg oF STV U o TUTIH (Properties of scalar multiplication of

a matrix)
A A =[a,) @ B = [b,] FHH FE mx n, aA T ME § SR kTN | sHfew F,
(i) k(A +B)=k A + kB, (i) k+ DA=kA+1A
@, A=l[a], .B=Ib), .o kden [afw € @

() k(A+B)=k(la]+[b)D
=k [a, + b)) = [k (a, + b)) = [(k a)) + (k b))]
=[ka) + [kb]=kl[a) +kI[b]=kA + kB

) (k+1)A=(k+Dla)
=[k+Da)=lkal+[lal=kla)+I[a)=kA+IA.

8 0 2 -2
SEEUI8 AR A=|4 -2|,B=| 4 2 | 921 2A + 3X =5B & & @1 a9z X
36 =5 1
BIGECAISE
7o fenm?® 2A+3X=5B
= 2A +3X-2A=5B-2A
0 2A -2A +3X =5B-2A (e A wa-fafma ?)
el 0 +3X=5B-2A (= 2A, TSR 2A &1 91 et €)
0 3X =5B-2A (O, IR 1 qHTF 2)
1
= X =7 (5B-2A)
2 2 8 0 [[10 =10 [16 0
70 X:%542—24—2 = 2|20 10 |+ -8 4

=51 36 -25 5 -6 -12
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-107

10-16 —10+0 —6 10 3

M o0-s 1044 |t 12 14| 4 1
N os-6 512 | °|-31 -7 3
31 -7
|3 3

5 2
IETET0T 9 X 91 Y, 9 wifse, g X+Y=[O 9}69% X—Y:B 6J%|

° o oo 4
BT Il W X+YV)+X-Y)= +

0 9| [0 -1
a0 (X+X)+(Y—Y)=[8 8}:>2X=[8 8}
0 8 0 8
1[8 8} [4 4}
7 X=— =
210 8| |0 4
oy & X+Y)-(X-Y)= [ } [ }
DI X-X)+(Y+Y ay=|? 4
( )+(Y+Y)= = 0 10
l[ ‘4} o s
7 Y=—=
210 10| |0 5

ITET0T 10 fr=fafea THEetor 9 x qen y o AFl 1 A Fifeg:

ol Ll

7 T 2

2{x 5 }{3 —4} 7 6 2x 10 3 41 [7 6
= = —+ =
7 y=3] [1 2 15 14 14 2y-6| |1 2| |15 14
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. [2X+3 10-4 }_ 7 6] [2x43 6 ] [7 6
14+1 2y-6+2| 7 |15 14| | 15 2y-4| |15 14

7 2x+3=7 qa 2y -—4=14 (F?)
a0 2x=7-3 e 2y =18
a0 x:i 2 y:g

2 2
SRIGY x=2 e y=9

SETET0T 11 % foram TafrsF @ik =R T8 shael dF YR o wreet S ST,
THSA qT T HT Tl F &1 I TRTH gRI, Fader den TeRjs) W18 §, 39 YR &
wrael &1 faewt (vuE §) @i, Fefafad A9 o1 B oegel | o TR T €

fgasR Ae =+t faswt (Rs #)
A A BEXY
A [ 10,000 20,000 30,000} R IEE]
50,000 30,000 10,000 | TE=R0T f&®

SR HE &I Tl (Rs H)
AT e re: < A KX

AB:[ 5000 10,000 24,000}@%&1‘&

30,000 20,000 0 | TeRw faw

(i) TS fREM F IIF THR o A hi THdaX T STRER i AiAferd fosh!
A Hifs)

(i) THdeR *T 3987 SRR H gE foehl § HHT FG HifoQ

(i) af% I framl i et fohl W 2% @19 ferar 2, @ SR | qie TR &
T @t fasht W y&® fham &1 faem aren a9 96 St

&l
(i) T fFEM &I Y&% TR o =Ed hi fFdeR qe STRER § Is YR o

a1 fawt 9= & T R
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E|ESE=il A EER
R EE]
ALp_| 15000 30000 36000 |
70,000 40,000 20,000 | TE fHe

(i) o 1 e7den sree W g% foshl et A= & W 2,

Elesenil A =0
A_p_| 3000 10,000 24,000 | THRIE
30,000 20,000 0 e fie

2
(i) B 2% = —xB=0.02 xB
100

AT THA RN
=0.02[ 5000 10,000 6000 }WW
20,000 10,000 10,000 | TETT e
STEHAT qHA T=q
=[ 100 200 120 ]Wﬁﬁm
400 200 200 | TEERO fow

37d: STRER HIE H, TAfHYH, T YHR o dgd i faehl T FHAW: 100,
2200, 91 T120 A9 W el @ AR A e, Yo YRR o =6 &1 famt ®
HEI: T400, T200 AT I200 <N ARG HIr 2l

3.4.5 2TEgEl T U (Multiplication of matrices)
A e foh o iR < < st &1 i 2 o den 5 e 1 JEeh i =l
&, 1 for <19 1 8 het qe 10 HeH! Hi T&ih! i SEYTHA €| 3 JHI Teh GhH
W (FWA) T F % faw 90§, i FEfafed TR g
FAH - JAH 35, HEM B THH - T T50 T
AT A ¥ YAE HI fRaN oA @™ weh g7 Toeqdl, "W @
Z(5x2+50x5) e, T260 T SATTIRA €, ek T T Z(8 x 5 + 50 x 10) 37efiq

7540 1 TEFRdl 1 B9 SUYH Gu1 i Tegg freuer # frefafed v 9 wehe
W%:
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S ICFLE T yfad 1 W (FUE °) ATE9Teh SAYT (HUEl )

2 5 5 5%2+ 5%x50 B 260
8 10 50 8x5+10x50| | 540
A S o6 39 gN el o= TohM W 9 3 W 9 Fefafad 5R 2

FHAH - Y I4, FHEHl H TR - TAE 40
379, Ui 94 R g WISK i o folu oTewas SR wE:T(4 x 2 + 40 X 5)
=T 208 AN T(8 x 4 + 10 x 40) = T432 |
T: SYGH GEl ) FEfafEd 1 9 Frefua w1 wed €
AT HAT wfa = ™ (s W) MTAYh SFRTIYT (At | )

2 5 4 4x2+40x5 ] [208
8 10 40 8x4 +10x40| |432
34, ITYH I XA H U G bl T WY g Feuwr g fafataad

YN § Yk Y TFhd o

S ICFLE T yfd 71 @ (FuE H) M9 aeh LAY (HUEl )

2 5 5 4 5x24+5x50 4x2+40x5
8 10 50 40 8X5 +10x50 8x4 +10x40

260 208
=[540 432}

ST foreruT STel o UM T Tk SME T TH @ © o el AT Bk
oM 3 fou, AT T H G B § iR F G % R e S s st
TUA®A 3Tz (Product matrix) o faIdl hi U i b fT, 80 A1 Uil qen
B o W4l i @Eb_{, S cpeiic ShHTTHER (Element—wise) T[0T ETG %\' 3R NEERG £l
UMl T ANTH T hd © | SNTEer ®9 9, B9 STeEl o TUH i Fefeiad ae
Y i e

ﬁaﬂaﬁAHWBvaﬁﬂﬁa%ﬁm% afz AH wl w1 G, B ¥ i
ﬁﬂw%‘w-@ﬁ%lm?ﬁﬁqﬁA a ] T mx n e 61 ATE T IR

=[b ]anpaﬁﬁaﬂw%lﬂHWAﬁw B &1 TUH®A Th m x p HiIfE
waﬂa{a’cmélaﬂwgcaﬂ(z kyat ST ¢, Tt e oF fTe W AT i i
ﬁ?B%k&Wﬂﬁéﬁ%ﬁ?ﬁﬂwmwwwm%lﬁmﬁ
Tl AR BT AMES TG H AT | W IR § AR,
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A=la)  .B=[b,]

ijimxn’® Jjkinxp

A AF A 9 [a, a,.. a7 B F kA @I

bl k

2% | ii“ b
: %’ aa Cik = ail b1k+ aiZ b2k+ ai3 b3k+ et ain bnk= j=1 i jk
bnk
TR C =[c,],,,, AT B T ToHHA 2l

2 7
Wéﬁfwz,tr&;cz[l -1 2}6% D=|-1 1| g
0 3 4 5 _4

1 -1 2
WCDW&W%HWCD:[O 3 4} 11 a2 %2 st # o
5 —4

T Yfafte C &1 fwdt dofead =1 gfafteai &t D oF fodt w9 =1 97a dfafesi &
TUFEE o AR o SER Bl ¢ 39 ISRl § g =N ufeher frfafed §

gIq qfed 1 -1

2] [ 2 7_[1>(2>+(—1>(—1>+<2>(5) ‘j
qq geq -1 1=
wWaF e [0 3 4] |5 -4 ? ?
vmdE [ ool [ 2 T 3 )M d)+2(4
e [ 2 { (1) (D) + D (1) +2(4)
wWadkeEmm [0 3 4] |5 -4 |? ?
wie [ o] [ 2 7] [13 2|
qT g 1 1=
wi s o [0 3 4] L5 4] |0@+3D+45) 2 |
widw [ o] [ 71 [13 ]
qar W -1 1=
w0 3 4] L5 4] |17 0m+3)+44)

13 -2
3d: CD=
17 -13

2019-2020



82 T

a]® Naerpf? 60
sEEROT 129 A=l o =7 9 g 2 @ AB T ®ifsu

TANIE AT 2 %Y § S 3Ye B 1 Ulekdal oh WHH ¥ 1qud AB Ui #1 ot

[6(2)+9(7) 6(6)+9(9) 6(0)+9(@8)
AB=122)+3(7) 26)+3(9) 2(0)+3(8)

[12+63 36+81 0+72 75 117 72
S 4+21 12427 0+24] |25 39 24

| foguit | aft AB ey 2 < 7w stava e £ fF BA st uRenfid g swis

30 § AB URwifid € wg BA Ui =€ @ wifer BH 3 w9 & Wafm AW shedt

2 ofeat (3 wfeal ) ©1 afE A TN B FES: mox n T k x [ HifAl % TE

g @ AB e BARHI € uRwnfoa € afe ofiX et afg n=k T [=m el form

gg,aﬁmﬁwﬁﬁwﬁﬁ%aﬁw%,aﬁABWBAﬁvﬁw
|

SR F U i 3T5RA-faf-Harer (Non-Commutativity of multiplication of matrices)

379 B9 Wk 398V o g @1 foh, afe AB dum BA URewifia of ©f, o 98 e1evae
T2 & fF AB = BA =l

23
45
21

mmlﬂﬁA:[ 1))? 3} AR B= , @ AB de BA 91d Shiferu) g3mse fo

-4 25

AB # BA

Tl ik fh ATH 2 x 3 3Te © 31k B T 3 x 2 3TE ¢, 3G AB q BA SHI
& R & 9o HEY: 2 x 291 3 x 3, HifA o e €| A Hiftog fom

_ 23
1 -2 3 2-8+6 3-10+3 0 -4
AB= 4 5 = =
-4 2 5 )1 -8+8+10 -12+4+10+5 10 3

(2 3 2-12 —-44+46 6+15 -10 2 21
12 3
3R BA=|45 [4 ) 5}: 4-20 -8+10 12+25|=|-16 2 37

121 2-4 -442 6+5 -2 =2 11
wWeZadar AB # BA.
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S ST § AB q1 BA fu=i-fi= shifeal & emregqe © @R sfely AB = BA
21T I TH H= Wehal @ fh 4fE AB 921 BA Tl WHM i o eid al Gerd: d
T 1 fohg TE off T €1 9T 70 U Sk 9w frmen & fau T w® € fE Ak
AB 1 BA §HM &ife & & df ot Ig savas el @ f6 a9 whE el

IR 14 TR A=[1 O}HS’«H B:[O 1}%6‘[ AB:[O 1}
0 -1 10 -1 0

3R BA = [(1) _(ﬂ 2| TT=a AB # BARI
3d: SegE O HH-Tafme & g B

| femoft | st a1 =% 6 R foF Aen B Seel % 39 Wl gl % forw, freh
fTq AB e BA UR«Ifod €, AB # BA BT S0 o foiw

aﬁ—;A=[1 0}3:[3 OhAB:BA:F 0}

0 2 0 4 0 8
e fee for Tam wife o fashol eeggl %1 om %A-fafea e 2

T YA EET o UM & ®4 | I TTSE: (Zero matrix as the product

of two non-zero matrices)

Y T © o T oreafas gE@med admb o fau, afg ab=0% @ WAl a = 0 AN
b=07%w 21 fohq eegel & foq 7e eifaria: et 7€ 211 €1 39 o1 1 B T SR
BRI &

3E'I%TUT152H°<A=[3 _ﬂwB{z (5)} 2 @ AB W1 9H T HifSC

ey S
0 2(|0 0] [0 O

7 A ] AT 1 U Teh I e € Al SAavas 6l ¢ o 370 9w
e AfERd: I TR B
3.4.6 3173:‘3\3? & Nkl &F QWSJVQC (Properties of multiplication of matrices)
A8l & T & TOEl &1 W A oA s syufh iy Seolm W w® €

1. wrewd Fem: fR=l «ff &9 o=@l A, Bden C & fau

(AB) C = A (BC), Si& =t HHiehtor ok <1 &t qrRei e &
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2. Taavur fram : fogl off 919 s=gEl A, Bden C & fau
(i) A (B+C)=AB +AC
(i) (A+B)C=AC +BC, 5d Wt Tfietor o 3 var uRenfia gid 2
3. U o doaUeh T TR : UE I SR AT fau wHH wife & T SR
11 31 39 TR 2 2, fF JA=AI=A
319 BH ITBN oF §RI ST T[UIEH! 1 T H |

1 1 -1 13
123 -4
IATET0T 16 Al A=|2 0 3,B=02394TC={20 21}FﬁA(BC)
3 -1 2 -14

T (AB)C T shifse IR fe@emsy f6 (AB)C = A(BC) @l

1 —-1||1 3 1+0+1 3+2-4 2 1
7z U AB=[2 0 3|0 2|=[2+0-3 6+0+12|=|-1 18
3 -1 2|]|-1 4 3+0-2 9-2+8 115

2 1 N\ 242 440 6-2 -—8+1
(AB) (C) = |-1 18 { }: —1+36 —2+0 -3-36 4+18
1430 2+0 3-30 —4+15

13 L2 34 1+6 2+0 3-6 —4+3
3 BC = 02[ }: 0+4 040 0-4 0+2
2 0-2 1
14 148 —2+0 -3-8 4+4
(7 2 =3 -1
4 0 -4 2
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1 1 -17[7 2 -3 -1
FFqTE ABC)=[2 0 3||4 0 -4 2
3 -1 2]]|7-2 -11 8

7+4-7 2+0+2 -3-4+11 -1+2-8
14+0+21 4+0-6 -6+0-33 -2+0+24
21-4+14 6+0-4 -9+4-22 -3-2+16

4 4 4 -7
35 -2 -39 22
31 2 =27 11

T, (AB) C = A (BC)
0 6 7 0 1 1 2
SEEIOT 179 A=|-6 0 8|,B=|1 0 2|,C=|-2
7 -8 0 1 20 3

q AC, BC a1 (A + B)C &1 uRehem sifsul I8 off Tenfug wifsw o
(A +B)C=AC +BC

0 7 8
g1 A+B=|-5 0 10
&8 -6 0

0 7 8][2 0-14+24 10
3fqud, (A+B)C=1|-5 0 10||-2 |=|-10+0+30 |=|20

&8 -6 0 3 16+12+0 28

0 6 7|[2 0-12+21 9
Heh 3fafe AC=|-6 0 8| |2 |=]-12+0+24 |=|12

7 -8 0]|3 14+16+0 30
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T

JEET 18 A A=3 -2

BC=

AC + BC =

(A+B)C=AC +BC

1 2 3

4 2 1

1 2 3|1

FTABA NG 8 T A’=AA=(3 2 1|3

T AY—23A — 401 = | 69

4 2 1|4

63 46 69 1
-6 23|-23
92 46 63 4

(63 46 69 -23 —46
69 -6 23|+ —-69 46
92 46 63| |-92 -—46

[63-23-40 46-46+0
69-69+0 —6+46-40
(92-92+0  46-46+0

2019-2020

3 =2

21 14

4 87 [63
12 8 |=|69
6 15] |92

2 3

2 1

-69 -4
23 (+| O
=23 0

69—-69+0
23-23+0
63-23-40

1

11-40|0

0

0

1|2 <9 foF A3—23A—40I=0

(19 4 8
-2 1|=]1

12 8
6 15

46 69
-6 23
46 63
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SaTetuT 19 fordt faem |1 ga o SR T ToHiash a1 3 104 SEHIGIR & TR
24 U S Uk H 1 Soh W STafed fohanl gER gq 9 fafemi g Huen wernfia
e ffyea gem A ®: Il R, SR-¥R SR qe Tt i R Ueieh Haeh
Yok (i ®) = oreE A | o €,

gfd daeh god
40 AT g
A= 100 B SR
50 =t g™

XAANY = I H, TAF ThR o TFIh| i G EE

FAEA R T= gN
B_[IOOO >00 5000}_>Xﬁ6qaa%|xamw1%ﬁﬁwﬁﬁzﬁwmmﬁ

3000 1000 10,000|—Y
TE el IR J1G Hifer)
T FE W

[ 40,000 + 50,000 + 250,000 } - X

120,000 +100,000 +500,000 | =Y

[340, OOO} —-X

720,000 | —»Y

I <ol g1 S YW W oA Wi T hel SN HHY: 340,000 TH & 720,000
U 37afq Rs 3400 @2 Rs 7200 Tl

| vt 3.2 |

2 4 1 3 -2 5
1. nﬁFﬂﬁEﬁFAzL 2},B=[_2 5},C=[3 4},??{?—1131%{@?{313#%1@:

(i) A+B (i) A-B (iii) 3A-C
(iv) AB (v) BA
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2. frefafad =t afewfaa wifse:

[a b} [a b} a2 +p? b2+c2} [2ab 2bc}
@) + (i) +

—b a b a A+t at+b? —2ac —2ab

-1 4 -6] [12 7 6 _
Gi) [8 5 16(+|8 0 5| (v)
I 5 3 2 4 _sinzx cos’ x

3. Feifa e afefaa wifea:

1

cos’x sin’ x} {sin2 x cos? x}
+

cos’x sin’x

la blla -b i 1202 5 4 =21 2 3
Dl allp o] @ X W15 32 31
(2 3 4][1 -3 5 (21
_ 1 01
iv) |3 4 5/|0 2 4 (v) 32[1 ) J
4 5 6/|3 0 5 11
_ 2 -3
- 3 -1 3}1 )
V1 .
-1 0 2
- 31
1 2 -3 3 -1 2 4 1 2
4. Afg A=|5 0 2|,B=|4 2 5|dqMC=|{0 3 2|, d (A+B)den
1 -1 1 2 0 3 1 2 3

(B — C) URahford shifeq| @1t &1 genfud shiteid ff A+ (B-C)=(A+ B)-C.

5. Ak A= qal B= , Tl 3A — 5B Ufehfera shifsal

N W N

WY W~ WM
WIN WA Wlw
N |~ |
NN LN W
wmiN n| s
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6. A HifwT, cose[

—sin® cosO

qFE 89

cosO sinB . sin® —cosO
+ sin@
} [cos 0 sin 6}

7. XA Y 9@ HifeT Afg

1) X+Y=[2

7 0 30
9 X Y=
5} [0 3}

.. 2 3 2 =2
() 2X+3Y= qdqn 3X+2Y =
4 0 -1 5

8. XamYEﬂﬁﬁﬁn;ﬁY:[

1 3
9. x ggr y A HifSQ Afg 2[0 x}k

10.

11. 3 x

3 1

wf:

|1 W

12.

ifsTa)

COSX
13. 3f€ F(x)=|sinx
0

14. <9msq fH

5 -1[2
D e 713

x 6
-1 2w

3 2] 2XY'10
| 4| ®EATY= 50,

[y 0] [5 6]
12| |1 8

A FHIRT Hl x, y, z g ¢ oF foQ @ wifaw afg
£k
y t 0 2

_2})’[_1}[?} @ xqA yH WA [E@ B

]

}+|: 4 x+y}%?ﬁx,y,z39ﬂ weh A I T
z+w 3

—sinx O
g @ fag #ifST f% F(x) F(y) = F(x + y)

cosx O
0 1

e
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15.

16.

17.

18.

19.

20.

2
- o =
—_ = N
S W
- 1

-1 1 0 -1 1 01 2 3
0 -1 1f(#/ 0-1 10 1 O
off2 3 4 2 3 4|1 1 0

2 0 1
aGg A=[2 1 3|Td A2—5A+ 6l HE A KIS
1-1 0
1 0 2
I A=[0 2 1|7 d fog ST fF A—6A2+TA+21=0
2 0 3
3 - 1 0] .
W&A:L _2} aun:[o JQE{AzzkA—ZIﬁFﬁkEﬁ‘clﬁﬁEI
0 —tang
% A= 2 | qon 191z 2 &1 U T TegE 31 A fag i
tan2 0
2
14 A= T=A) |:C.OS(X —s1noc}
S1n o0 cos
et =IO |9 o 919 30,000 TG 1 h § oE g -9 g o arel

o fafera e 81 9o |l W 5% aifter qen fgdia sie | 7% it saret qra
Bl {1 38 TUH & A g g8 Freifi S fm 30,000 TU4T o g
T YHR o aiel | o w3 & for fhg yer st f9od =R 99 %1 e g
EILERIS

(a) Rs1800 @  (b)Rs2000 &I

fohet Tohet 1 Tl 1 R W 10 ot WP T, 8 g wifass fasm den
10 TSt I T Gedoh &1 39 T&doh! 1 faha T HH: Rs 80, Rs 60 a1
Rs 40 9fq Q& 21 e <ismIiord o 94 g 1 Hifeg fof qeft geqent o6l
ST W IHM hI F TRad SAAfT g g

oM e fof X, Y, Z, Waem PHERT: 2xn, 3 Xk, 2 X p, nx 3T p x k, FHifeaA
o oTegE &1 e T wed "em 21 den 22 H W S gfu
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21. PY + WY & 9Rwfud 89 & T », k qe0 p R &0 qfqas gmm?

(A) k=3,p=n (B) k&= & ,p=2
(C) pe=D B, k=3 (D) k=2,p=3
22. AR p=p,dl AT TX - 52 H Fife B
(A) px2 (B) 2xn (C) nx3 D) pxn

3.5. AR <At Tfad (Transpose of a Matrix)

79 3g=sg § e Tl ooy & ufad qen o faviv yeR & ereEl, 9 wnfid
3% (Symmetric Matrix ) T2 fawd ¥9fHd 3% (Skew Symmetric Matrix) &
IR H S

TR 3 AR A=[a,] TF mxn e F A & T AT Hferi 7o WAl F1 /R
fafra (Interchange ) HE T Y BH o e A &7 IRad (Transpose) hacirdl
2| e A Iierd 1 A’ (N AT) @ Frefyd #id 81 g vl |, 49fg

A= [aij]mxn’ ?ﬁ A, 4 [aji]nxmg)rrnl Wﬂgﬁ' -qﬁ
} 5 343 0
31| =d A= -
0 __1 5 2x3

5 3x2

3415’{@ & Ufiad o T‘N‘aﬁ (Properties of transpose of matrices)

319 & forelt 3Tgg o uRad st o fefafad qoremt ot fomn squfa feu = &
E1 T TeATTA SUGH SSEION N A S Wehel ©1 SUE Hife o Rl segg
AT B& foau

i) (AY =A (i) (KA) = kA’ (ST k g =R =)
(i) (A+B)Y =A"+B (iv) (ABY =B’ A’
3 3 2 2 -1 2
IEEOT 20 I A= qal B= a frefafas =1 wenfyd
4 2 0 1 2 4
‘elﬁﬁl'Q:
i) (A =A (i) (A+B)Y=A"+B

(i) (kB) = kB’, STl k 2 3T=R T
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A
() =&l
NG >4 NG
a=l? V3 2 oacl B alas@y=]? Y3 2ia
4 2 0 4 2 0
2 0
@ (A) =A
(i) =l
(2 -1 2 _
A= 3 \/§ 2,B: :>A+B=5 \/§ L4
4 2 0 124 5 4 4
- s A
AT (A+B)=|3-1 4
4 4
(3 4 21
- A | V3 2[B'=[-1 2
120 2 4
N\
Faue AN +B =|/3-14
4 4
HAd: (A+B)Y=A"+B
(i) Tl
o2 1 2] [k k2%
1 2 4] |k 2k 4k
2k k (21
GE| (kBY = | —k 2k |=k|-1 2|=kB’
2k 4k 24

1d: (kBY = kB’
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-2
SEEI 21 AR A=| 4 |,B=[l 3 —6] & W FeNf@ FC (AB) = B'A"EI
5
T T8l
)
A=| 4|:B=[l 3 -6]
_5_
(2] 2 -6 12
THferT AB=| 4|1 3 —6]=|4 12 -24
5] 5 15 =30
-2 4 5
3 (ABY = |-6 12 15
12 24 -30
EC] AN=[245],B=| 3
-6
1 -2 4 5
TfeTT B'A'=| 3|[-2 4 5]=|-6 12 15|=(ABY
-6 12 24 -30
ESLnpl (ABY =B’A’

3.6 qufta wer fawm wufaa 3 (Symmetric and Skew Symmetric
Matrices)

TR 4 T o ST A = [q,]) T FeA ¢ AR AT = A MG T F T HE
% T (] =[a,] B

o223
SR ok A, A=| 2 1.5 -1 | U% THMA AE T, FifE A=A
3 -1 1
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TRATHT 5 UH AR A= [a) T AT SEIE FEA §, A = - A, 39
i A joR X HYG "Hl ok o aﬁ=—aij%)fl 39, A g i=; ™, d@ aii=—aiiml
$T: 2a,=0Ma, =0 " i & fau)

T 31 I geT o fordt fawn wmfia sy o faesol o |+ e/o@@ I 8

0 e f
HERBUREE = B{—e 0 giwﬁmwﬁqﬂ e €, Fifer B'=—B =l

-f -& 0
319, g0 wmfia den fawn smfa el & e Ut &l fag &

U | Ardfosh STeEEl O fRdl vt sTegE Ah fau A+ A’ Us gHfHd SATegE den
A-A’ T foom gHiHd e e g
SUUfa A oifee ff B=A+A’d9

B = (A+A
= A"+ (A (HfF (A +B)Y = (A" +B)
= A+ A (FfF (A = A)
= A+A’ (FfFA+B=B+A)
=B
TaferT B= A+A’ T THMHA e 2
& HH et fR C=A-A
C=(A-AY =AY (&)
= A -A (F?
=—-(A-A)=-C
37 C= A-A T fomw gufi aege 2

vue 2 foRdt ol oTregg 1 U WG 91 Uk fawd wfaa STl oF AnThd oF §9
¥ o foman S wehen 21

Suufa O <fife fF A T o eegg B ew forg gad ®

1 o1 ,
A=—(A+A)+—(A-A
2( ) 2( )
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AT 95

THT | 5N TH 96 € fh (A +A") Tk Gl TR qe (A - A') U fawm gEfid
g €1 Fiteh el oft amegE Ash ToIT (kA) = kA’ Bl €1 35 feh Fieheran © TR

%(A+A’)wﬁaaﬂa{s'aw%(A—A')1%rmwﬁaaﬂa{gél 1q: ferslt =t strege
T GHfHd qe Uk faue TEitd SRl % Aee o &9 § o R ST ekl 2

2 2 -4
SEAEIT22 38 B=|-1 3 4| H Tk GAMHJ @ qA Tk fawd FAHG
1 -2 -3
3TE o ANThel o ®9 H e il
2 -1 1
T WIB =|-2 3 -2
-4 4 -3
| ; 4 -3 -3 3
qH efifse fw P=E(B+B’)=E_3 6 2:7 3 1%
-3 2 -6 _
3
L 2 _
, 33
2 2
, -3
3@ P=|—= 3 1|=P
2
2y
L 2 _
1 ,
3: P:E(B+B)@wﬁqaaﬂsa§%|
=
I I T
Y 7 AW it Q=5(B—B’)=§ 0 6=5 0 3 |=
5 -6 0] |5
= 3 0
L2 i
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o L 3
2
Lo -1
Ll Q=|— 0 -3|=-Q
2
B3 0
L 2 J
1 ,
1 =E(B—B)@1%rqnmﬁqaaﬂa{a’%|
, 33|y 22
322 122 s 5 _4
SiC| P+Q=_?3 Ll+[5 0 3|=|-1 3 4/|=B
1 =2 -3
S R
2 2

37d: 3TE B Tk THMHT T A Teh foum gufhd ST o Ahd o €49 |
EESRERIRIRIT

| weraett 3.3 |
1. frafafe sregel § o g &1 uRad Fd it
i > 15 6
() 3 (i) [2 3} Gi) [v3 5 6
3 2 3 -1
-1 2 3 -4 1 -5
2. AR A=| 5 7 9|dm B=| 1 2 0|F q gofud wifsw f&F
2 1 1 13 1
() (A+BY =A"+B i) (A—BY =A - B’
34 -1 21
3. Al A =|-1 2 HWB=[1 24%’61@@33#&1@1%5
01

() (A+BY =A"+B i) (A—B)Y =A - B’
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qTE 97

EIE A’:[_l2 ﬂ qer B=[_11 2}%’@[(A+2B)’§nﬁ HIfST|
AT B 3Tl & foru Tenfuq IS &% (AB) = B’A’, Sl

1 0
() A=|-4 |, B=[-1 2 1] G) A=|1|,B=[l 5 7]
3 2
() afcA = Co_m Sina}%ﬁﬁwﬁmaﬂﬁqﬁs A'A=1
_—Sll’l(X Cos
(ﬁ)zr&A{Sina Césa}éﬁwﬁﬁaﬁm%A’Azl
—COoSO S
1 -15
() foag #ifST & s A=|-1 2 1| U& gafia eege 2
5 13
0 1 -1
(i) fag #ifm & smge A=|-1 0 1 | foom wmfim e 2
1 -1 0
WA:[; ﬂé%fwzwﬁaaﬁﬁqﬁﬁ

(i) (A+A") TH THHT e 2|
(i) (A—A") T faom gaiHa 3mege 2

0 a b
I A=|-a 0 ¢
b — 0

frfafed sTege! 1 T 9ufHd ST qe T fouH 9ufid ST o Arsd

% ®Y U FIFd hifoIG:
6 2 2
Gy |2 3 -1
2 -1 3

MIERE
Y4
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98 T
33 -1 s
i) |2 -2 1 ) | 4
-4 -5 2

e W& 11 941 12§ FEl 3| g
11. o€ AQeN B 99H whife o qufid 3efe € @ AB - BATH

(A) Taom wmfid ameqe @ (B) wHftq oTegg §
(C) T T © (D) T E &
12. =R A:[C,Osa _Sina}ﬁﬂTA+A’=L?ﬁ o T HE
S1n oL cos oL
A) L B) =
(A) 5 (B) 3
(©) (D)

3.7 g W URfU* wieRar (g wuiawor) [Elementary Operation
(Transformation) of a matrix]

fohell eTTeqE W ©: YR i Gipad (Tqiawon) forg s €, feml @ o oferrai qen <=
ol W et 2, f9= wRiwer wfsRamd a1 &7aRr Fed 2

@

(1)

fersit 31 qferral S Tl @7 WER [l Tdiehicds &9 (symbolically) ¥,
ioff e joff wfemal o fafa #1 R R den& den jof Wi & fafma w6
CHCJWWHW%W&%W

1 2 1 -1 31
A=l-1 B 1|, WRRORFTEATFAREHA NI | 1 2 |9
5 6 7 5 6 7

Bl 2

forsit dferd a1 w9 @ S1aFal #I TH YR G& G U FHIAT: TdhlcTs €9
H, & ufed % YAF ToEd F ok, FE k# 0" TH FH K R — kRGN
ety & 2|

T W HWiEE FC, - kC 5 FrEfTd w21 Seewon B{ : \2@ 1}
-1 1
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1 2

-1 3

(i) Tt dfga e1eran W o stodl o fohdt o= ufea e1eran =9 oF 9T STaadl ohi

forelt TR F& | TN Heh SISl diehlcish &9 H, jdf dfed o6 eTe@el o
gW%WWﬁk@Wmﬁ@ﬁRieRﬁk&@ﬁFﬁﬁwﬁ
|
W w9 WA B C, - C,+ k C, ¥ @ w3 €

q?c3_>%c3,aﬂ9ﬂﬁﬂaﬂﬁﬂgﬁ3ﬂa{s' e I

Wéﬁfmcz[; _ﬂWRZ—>R2—2R1?ﬂWWT{,€ﬁ T

[1 2}9@@'«%
0 -5

3.8 kAU 3R (Invertible Matrices)

TR 63K A, HifE m, T, Th T A T IR AR TH 517 I g 1 A
79 YR €, T AB=BA=1d B & e A & e I8 H&d & 3R =
A 'R Frefad wed §) T <9 ¥ Segg A Schuuig dedrd 2

Sareeond, 4 ofifsy fom A= f ﬂa%ﬂ:[?_ﬂﬁaﬂaﬁ%
2 37 2 3
¥ AB=11 2]|-1 2
_[4-3 —e+6]_[1 0]_,
S 2-2 3+4) |0 1]
10
Tt & BA=|, 1}I%‘h d: B 3TYE, Al b B
T U H, B A~ 491 A ST B, 1 oJokH ¥, Fiefiq A= B

1. forelt SRR (Rectangular) ST 1 kA ST &l 81 €, FHifeh ToMHa
AB 1 BA & uRwifod g iR 99H & o forg, ge iferd © fo Aden B
TqH Fife o o 8 B
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2. 4K B, 38 AT kA ®, @ A, 38 B &1 k™ &Il 2|

THT 3 [SFchH 3B i 3rfgdraan (Uniqueness of inverse)] fordt =t 3Tz <hl cshH
N, A 3T ifeae # d sifgdiar eiar 21

STl 7 WA 6 A = [q,] FfE m®], TF o = 21 AR w9e @, d 7H et
B dl C 3qg A% I kA 318 &1 o1d &9 fe@ndi fF B=C#
Hifeh 3MTE Al Jehd B

3 AB=BA=1 (1)
Hifh SMeq A 1 =ehu C off € ea:

AC=CA=1 (2
a7l B=BI=B (AC)=(BA)C=IC=C

U 49 ATl B UHH Hife o huuig 3egE @ df (AB)' =B A
U U kAU SRS I IR 9§
(AB) (AB)! =1

el A (AB) (AB)!' = Al (A'S A T&l | TEPH HH W)
Rl (A"A) B (AB)' = A'(A I=A"', AT S8 U We=d &l )
0 IB (AB)"' = A"

0 B (AB)' = A"

0 B' B (AB)' =B A"

0 [ (AB)' =B A"

1 (AB)' =B A"

3.8.1 URFE KA GRT Tk HTgE FH1 Fk" (Inverse of a matrix by
elementary operations)
T AT o X, A9l B WM i o 3eYe € a1 X = AB B o8 THishtor X
= AB W URfYe dfe Gfewransti &1 v w3 o fore, w0 37 dfaa gfewansti &1 ol ue
H X W q1 ¢ U H YT e AR, Th Y FIN H|

T TR e HIHRT X = AB R IRI& WY wihanstl &1 yam & o fag,
B9 3 W9 G w1 od U H X W a9 ¢ ue H PHEA AB H 9% 9
3TE B W, T& | TN |

3IUgR af= 1 e o T g e 9 e e ® fR, aft AT w oo
g for A o1 stfiaea @ o wRfe o wfmanetl o w3 g A A % o T,
A = 1A fafau iR dfe wfwaet &1 7@ A=A W a9 76 & A6 S aeh
1=BAEl fAct STl ¥1 39 YR W1 STSIE B, 3MeI8 A 1 ek el 591 Y, A%
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B0 WY Gipaei oF WAN §RI AT A T Wed €, al A = Al fafen @ik
A=AI'R &Y Gl 1 W a0 7o Fid {60 59 7o 88 1= AB W el & Sl 2
femuit 38 WM H SHA=IA (A=Al R T% 1 s IR 9o (=d9) aferanet
o T W AR A1 U o SATHE ATl Tk A1 3iferen el o eft ferre I B W
Td A i el B =)

1 2
SaTEToT 23 URMYe Giwansi o yEn g g A=[2 _Jaﬁrwmaﬁml

7ol YRfTeh dfed fskansti o g w o fou w9 A= 1A faed €, eteiq

s 3 e

) 10
{0 —5}[—2 I}A(R2—>R2—2Rlav‘1;l'€ﬁﬂ§m)

1 0
1 2
el =12 -1]|A (R—>_1Réﬂ;mh§m)
0 1 E—— 2 5 2
5 5
1S
1 0 5 5
Rl = A (R, > R, - 2R, = TN 5N
0 1] |2 o
5 5]
2]
5 5
. -1 —
31 Al = 2 __1%4
5 5

Toreheua: yRfTe w9 wiranet & @ 3G, 0 faed € fF A= Al stfq
[1 2] 1 0}
=A
2 -1 o1
C,— C,~2C,, % WM g1

1 0] 1 =2
=A
[2 =5 0 1}
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W C,- —%Cz,émmhgm

o

#F[: C,— C,—2C,, % FaT 5M

b

ST

o
U1|L v o

o »n| =
U1|L TS

| o

-1

5

N =

IETET0T 24 URFYE Gpanedl o AT g fHfafad o8 o1 SohA U< hifu:

01 2
A=|1 2 3
31 1
T BH A € R A=1A, s1iq
1 2 3]
a0 01 2|=
3 1 1]
1 2 3
a0 0o 1 2|=
0 -5 -8 |

w = O

—_— N =

—_— W N
1l

o o =

o = O

A (R, & R,3N)

oS = O
oS o =
- o O

0 1 0
1 0 0|A (R, R,- 3R 3R

0 -3 1
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3 3 - 3
2 2
~ 2 ms 5
N g R v
! " . +
- — "~
~ R~ 1 7
n el \—/
— & p
3 = < o
< < < <«
—
e T S—— F €.
— o o o
- e T e __2 Tl o %_2
[\
 —| 1 | L |
Il Il 1] Il
f L 1 r 1 T 1
S — O
o - © = O o —~ o
| — O O
— O O — O O | I
—_ 0 O L 1 L 1
- — T

}A (R, = R,— 2R 5T)

-1

Al fafem, steriq

5, A
0

o o —
o — 2

—_ O O

Il
(@ I o o R
—_ N

S —~ on
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(C, < C)

o o -
— o <O

_010_

(C, » C,-2C)

C,—>C,+C)

-2

-2

-1

Al O

Al O

Al O

T 1
(o I oo -
S — on

—_— O

1 0 O
21 -1

1 3

0

0

1

210

210

(C, > C, +5C)
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[

2 2 2

o7 At=|-4 3 -l
5 3 1

2 2 2

10

ISTET0T 25 A% P:[ _ﬂ g @ P9 wifey, afs gEen st B

Bk

10
el P =1P fafau eviq, [_5

T B B 1
0 5(1=110 P(R1—>BR1‘5TU)
-5 1] [0 1
P ] |50
a 5 =10 |p ® >R, +5R M)
o o |L
N
Tel aTd vet ok oMegE &1 fgdia ufem & weft ofome v @ WM €, e P
e e 2l
| woraett 3.4 |
T G&A 1 9 17 9 o TRl o ckd, A% 31 i 8, @ IRfush &uiar &
IR ¥ A HIT:
1 -1 2 i
1. } 2. } ! 3}
2 3 1 2 7
2 3 2 2 5
4. E 7} 5. L } i 3}
3 1} 4 } 3 10}
7. 8. :
5 2 3 2 7
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w0, |2 n |20 T
-4 2 L -2 21
_ 2 3 3
2 -3 2 1
13. 14. 15. 12 2 3
-1 2 4 2
- - 13 2 2
1 3 =2 2 0 -1
16. |-3 0 -5 17. {5 1 0O
12 5 0 01 3
18. 398 ATl B U SW o ok B had afg
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA=1 (D) AB=BA =1
fafaer 3grgvor
0 in©
e 2e A A=| o SV ¥ G fug #ife e
—sin® cosO
A co.sne sin n@ CneN
—sinn® cosnod
T B9 3! T A o fagid g fag wil
_— P(n) : A% A = co.se sin 0 AT = co.sne sinn@
—sin® cosO —sinn® cosnd
- P(l): A= co.se sine’ b Al = co.se sin@
—sin® cosO —sin® cosO
3, GROME = 1% fau 9 2
A efifsre for afom n = ko foaw g1 2
cos® sinB X cosk® sinkB
ey, Pk): A= ,q A" = .
© [—sine cose} [—sinke cosk®

2019-2020

},neN
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a9 w0 fag w8 foF 9Rom n =k +1 3 foau & 9= 2

—sin® cosO || —sink® coskO

‘ cosO® sinO || cosk® sink0
9 Ak+ 1 — AA —
[ cosBcoskB — sinOsin kO cos0sin kO + sinOcos kO }

_—sin 0coskO +cosOsink® —sinOsinkO +cosOcoskO

[ cos(0+k0) sin(0+k0) B cos(k+1)0 sin(k+1)0
| —sin(0+k6) cos(0+k6) a —sin(k+1)0 cos(k+1)0

Tfer 9RO n=k + 1 o fou off 93 21 o1a; nfvrda ewme o1 fagra 9§ g

%ﬁT%ﬁF An_[cosne sinn 0

—sinn® cosn®

},Wmmﬁnﬁmw%l

SEET0T27 A AN B §HH whife o WA oiegg € o <uisy foh AB wHfia B, Al
3R el A A 991 B wAEHA 8, 319iq AB = BA €|

Tol fean @ 6 A<en B SHi gfdd e €, THiol A=A B’ =B B
M eifsT o AB 99 ® @ (AB) = AB

g (AB) =B’A’= BA (Fi?)

3Ad: BA=AB

faeima:, aff AB = BA® df &0 fag &1 f% AB Tufia 21

3 (ABY =B’A’
=B A (FifF Aden BEAfHA 7 )
=AB

31d: AB HHfid 2|

3 4 7 4
D Fd shifst f CD - AB = O =

T i A, B, C 9t ®ife 2, % onf afegg € 3R CD — AB weil-wifd afwifi 2,
zafel D &hife 2 &1 T o STE 7M1 =feul

SAEI0T28 AWM e fom A:{2 _1},3:[5 2},0:[? Z}%'W@TW
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M fifs R D=[a Z}%WCD—AB:o@W%ﬁT%ﬁF

C
(2 5l[a b] [2 -1][5 2 o
13 8|lc d] |3 4|7 4]
. [2a+5¢ 2b+5d] [3 07 [0 0
3a+8c 3b+8d| |43 22| |0 0

[2a+5¢-3  2b+5d | [0 0
3a+8c—43 3b+84-22| |0 O

el w1 THMAA ° 7Y Frefafad gHiwr we B 2

Bl

2a+5¢-3=0 .. (1)
3a+8c—-43=0 )
2b+5d=0 .. (3
e 3b+8d-22=0 . (@

(1) T (2), ! A HE W a=-191, c =77 9= BIal 2
(3)TA (4), Fl T HH W b =— 110, d =44 9 &1 2|

a bl [-191 =110
3d: D= =
[c d} [ 77 44}
T 3 T fafaer goaraet

0 1
1. m@ﬂﬁqﬁFA{o 0

(al + bA)" = a"1 + na"~ ' bA, Sl 1 hife 2 1 qGHH AL T

}%ﬁ?ﬁﬁ@@%ﬂ%ﬂneNéﬁfm

3’1—1 3’1—1 3’1—1
’Fﬁﬁ\:'gqﬁ'rg.rqﬁ; An: 3n—1 n—1 3n—1 ,nEN
3’1—1 3’1—1 3’1—1

2. Il A=

—_ =
W

1
1
1

—_ =

N qﬁA:E’ :ﬂamw%”:{lzzn I:EZ}GﬁnWWW%I
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I A qe B Aftd Mo € f fag FIT & AB - BATH foamq guffd o1 2
fag HIT for @Teq8 B’AB wafia stean foma gufia @ 9 A wafia stea
foom wwfia 2

0 2y z
X, y, A1 zoh A & @ FHieC, IR AT A=|:x y —z]ﬂ'ﬂﬂw
X -y z

A’A =1l I Hd 2

xo fg 7@ & fag 12 1]{

—_ N =
S O N
N = O
= N O

-

RIS A:[j j B @ fag HIfST fF A2—5A+71=0%3I

1 0 2]||x
g [x -5 —1]|]0 2 1[[4
2 0 3]|1

T fmfar €9 WeRR BT aEqy x, y, T 2 1 SR LAl @ T 1 98 < oeIRi
H fosha wtar ©1 a&gel &t At ot e gfea (fefa) 2:

—0% T xF T T FIT

TSI ERIES]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AR x, y TA z I TS ShE hl fahd Fod HAI’: Rs 2.50, Rs 1.50
Rsl.OO%ﬁWWﬁWW(Revenue),aﬂaﬁﬁmﬁﬁaﬁm
9 hiferal

(b) IR ST @ aEgT 1 TIH $h1E I ard (Cost) HAW: Rs 2.00,
Rs 1.00 @2 U9 50 & & &9 (Gross profit) T HifSa|

12 3] [-7 8 —9
T X snﬁﬁﬁm,zrﬁ:XL S 6}:[2 A 6}%

If A de1 B GHM whife o o A8 39 YK € f AB = BA® I Turd
amme g fag wifsu f& AB" = B'A M 39k oifafea fag whifsw f&
T ne N o fau (AB)'= A"B" &I
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110 o
frfafeaa g § w8 W g
o
13. ?:&:A:[y
(A) 1+a2+By=0 B) 1-02+By=0
(C) 1-02-By=0 (D) 1+0a2-PBy=0
14. =€ & wog wAfa qon favm gufia <A & @
(A) AT faaol smegE 21 (B) ATH I 378 2
(C) AT =t a7egg 2| (D) T ¥ FE 7
15. 9% ATH off Tege 3@ UhR € fF A2=A, @ (1+A)P—7 AR B:
(A) A B) I-A ©) 1 (D) 3A

_ﬂa}svw%% Az=1, 4

qrIsT
e, el I G H1 Uk AFAhR ho- o= 2|
[a,), ., T W9 AE €
[a,],, T i ST &l
T m x n AL Th o1 A8 8, R m=n 2l
A=[a), T 0 o= 2, A q, =0, 99 i#j

A=[a], Tk 3 ST €, AR ;=059 i#j,a,=k (kT TR 2),
S =)

A=lal,,,
i#j®
forelt =1 emrege (o R emeqR) o @eft eege g B g
A=[a,]=[b,] =B (i) ATeN BWHA Fife % & T (ii) i 92N j o THEA
TYg qHEl o faw a,—,:b,-,- K[

L B R 2 R JNR SR 2

*

T TEHE AT §, AR q,= 159 i=j70 q, =05

¢ o

¢ kA =Ka]),  , =I[ka)l, .,
¢ -A=(-DA

¢ A-B=A+(-1)B

¢ A+B=B+A
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(A+B)+C=A+(B+C), &l A, BduC gaM Hife o e 2

k(A + B) = kA + kB, &l ATl B THM ifZ o T € A k Th 3TN T
(k+1)A=kA+IA, 5 kT [ 3R T :

AR A=[q),, FNB=[b,], FAB=C=[c,], .5 c; =) a;by?l
(i) A(BC)=(AB)C, (ii) A(B+C)=AB+AC, (i) (A+B)CZAC+BC
aMA=a],, TAAA=[a]

() (AY =A (ii) (kAY =kA’ (i) (A+BY=A"+B’ (iv) (ABY =B'A’
g A=A A ATH THH e T

g A'=-A T @ ATH foom gufia segE R

foedt ot eTTegE Uk T iR U fouw uftd el & InThe o €9
¥ frefua foran s gerar 2

el R yRfes diemand fefafaa €
@ R &R AMC e C

(i) R, — kR AT C, — kC,

(i) R[_—>R[_+kRj2|T Ci—>Ci+ij

Ifg A B o 3eE €, 39 YR fF AB=BA=1, T 3TI8 AT ZohH
e BT, o A gR1 Fefud i € @i eTeg8 B 1 Ihd A T

Tl M8 HT kA AR, AR SHHT e 7, tfgdia g 21
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